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NPIC/PEDS/D/6-1628
17 October 1466

MEMORANDUM FOR: Chairmun, Project Evaluation Comsaittce, P&DS
THROUGH : Chief, Development Brunch

SUBJECT: X~¥ HMeusuring Lignt Tubles

REFERENCE: . Project Suggestion sSubmitted
IAD und ProJect 02057

L. A need Las been expressed by resresentatives of I.D for «
device to simplify film coordinate readous. In addition to this
requirenent, the Developrent Branch has suggested ag s part of our
567 pregeum that un on=-line measuring cuapubility be incorporated into
cur new advanced light tables which currently have mechanicsl read-out
cupabilities. On the basis of these two reluted sugpestions, « prel-
iminaxy investigation wus carried out to determine the feumivility
of bhe projeet, '

2. It was soon discovered that several systems alreudy exict
whieh can be modified to do either oy botii jobe. These existiag
systems ure priced propurtionally to the sccurucy and sopi:lsticution
of e eaulpment, For exumple, tie| has
Wernie! measuring system listed in its catalogue. The Vernae'
provides an accuracy of wpproximalely 25 microns in both tie X and Y
ies,  The rewdout is by 31al whleh »eeds in thousandths of an inch,
The price of tio "Veraws” Lls| | maiing 4o cost of the table,

thh u G | Another measuring
system which could be wmounted on s lighi bable is the| |"Dig"
syatems The "Dig’ system has cu accuracy of approximalely 2 microus
vnd can be rexdeut on an electironic digitual diusplay. The "Dig’ can
wkhso be direetly Rinked Wil u computer und asperuted oneline, 4
two axis "Dig"” system with dual date output and two dlspluy units
would cost about[_____ ] & Light tubic with sdeguabe support and
Lolddown festures would 244 an ootipates | to the cost of The
system. The "Dig" and the "Vernac” ave both capable of measuring X
4nd Y Gigtances ou film but tre neads of the PI's will detemine
4.ieh, 1T awny, system iz uppropriate.
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3. The needs of the PI's with regards to X-¥ measuring systems,
will vary. A system which would only be used for coordinate readout
for ordering enlargements etc, would only need to be accurate to lma.
However, a system which only provides a visual displuy -- which then
must he recorded manually -~ will not yleld a significant time saving
over the current sy:tem of overlaying the photo with a grid and
reading the coordinates from the grid, Therefore, in order to be
ei'fective, a4 system used for coordinate reudout would have to be
gophisticated enough to provide a printed reudout or to send the
information through a data link to the Photo Iwb vhere the information
would then be printed out. A system of this type would still require
the manual input of mission, frume, etc., information as well as the
necessary ordering information for the Photo Lab. Thus a system for
X=¥ coordin-te readout would reguires

a. X-Y digltsl encoders mounted on a light table which
would record the movement of a microscope to the nearest milli-
meter,

b. an electronic precessing unit which would convert the
encoded signal into a visuul display as well as an acceptable
outpul signal for transmitiing to & remote station, e.g.,
computer photo lab etc. :

¢. < manual input station which would convert a human
input into an electronic signal (teletype ete.)

d. =an electronic processing unit which would convert the
signuls from both these inputs into a common format output (this
task could be performed on the computer), and

e, a writing unit which would produce a hard copy barget
location or photo enlargement order.

i, The time savings to be reallized by such a coordinate readout
system are estimated to be about |, man-hour per order. The cost of
the system, not including computer time, programming time, or instale
lition costs, is estimated a per input station, The output
station cost iz eatimated at A modified version of this
system would require a central electronic processing unit and manual
input unit for each room into which any of the modified light tables

~gould be plugged. In this case, the central input processing station
cost would be about and each table would cost aboutb
If 6000 lab orders per year were mude on 50 light tables connected
with 10 central processing units, all of which had an average 10 year
life span, and if the aforementioned estimates are correct, it would
cost lin equipment for each man<hour saved in writing and

tran 2Ing lab orders. It appears using people would be cheaper.

2
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5. If the system mentioned previously had an accurecy of
5 miorons or better, it could he uged as a measuring system as well
Wi 4 photo enlargement ordering device u great advantage. By trying
each light bable to the computer, a new fensuration capubility would
be availnble to the PI's. The next yuestion is, "Do the PI's really
need a cupability for measuring more acourately than they can at
pregent?’ Muny opinions both pro and con have been expressed on this
question by PI's and memoers of the Development Branch, It is almost
imposaible to find apn absolute answer to this queation without
getting up a test. A pilot operatlonal system should be establisned
to determine the cost effectliseness of providing faat, accurate,
on~line, meuasuring lig!t tables for the PI‘s in NPIC,.

6. The proposed operational test system would give PI's the
ability to measure distunces to 2 microns on the film gnd provide
computed ground distances from tlie computer within seconds. If the
proper progrum was formulated; the PI's could also order photo
enlargements from the lan with the same system. The hardware would
consist of the following:

as Stable light tables with traversing microscope carriuges
and adequate holddown systems.,

b. "Dig" scales mounted on the X and ¥ axis of light tudbles.

¢. Remove:ble "Mg" reading heads which could be locked
into proper position on any modified iight table -= in {this
manner one set of reuding heads would probably serve a PI group
of 4 or 5 Pl's,

d, Elecironic consoles containing ihe necesgsury counters,
buffer storage, syncuronizers, control panels, and digital
displzys which would allow the PY to input digital information
to the computer {one console would be required for euch puir of
re ding Leads), und

e, Teletype which would allow tie PI to &nput awddliery
information to the computer =nd alsc provide an output for the
computer {one teletype would be needed with each conacle and
one of the Photo Lab).

7. The costs (not Including installation or programming costs)
of this on~line system are estimsted to be us follovws:

L light tables
L sets of scales
1 set reading heuds
1 console
1 teletype :
_ Total per PI Group *
% This is the estimuted cost of un operational system -- not
the test prototype.
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These {igures assume that only one PI in o geoup of Tour
would need to neastre or order priats at uny one time, The
actual suvings in {time cannot be uccourately estimated withoad
an operationul best.

3. The proposed test would involve developing or modifying
the necessary light table (alyeady 2vailable) und mounting the '"Dig"
scales and heads. The eleg ¢ console could be mede by combining
the "Dig” electronics wit‘ﬁﬁui;put and cousole, but this inter-
fucing would Le very complex :ind will require development, Furtier,
4 program would have to be wrifien by IFD to permit sending orders
for enlurgements te the Phote Iub. In summary, two equipment dovelop-
meut contracts end u Computer program .re needed before an iun-lonae
operational test can be made of oneline measuring light tubles.

9. The Development Brumch hus alrexdy been ssalgned tuc task
of developing the measuring light teble us it was in the pusbt ussipned
- thie tasks of developing the year-projaechtlon reader/viewer and chip
comparator. These other devices ure currently inehouse, but zre
celdom used beoause of cerdain inndequueies of the equipment, lachk
of needed programming, .nd luck of training of the interpreters. The
measuring devices could be used mwut beneficiuxlly during the O.K,
novever the necessary cphemersl data is uot availsble for use wntil
afiter the 0K has been published., Thc normal program which would
allow the preliminary ephemeral datz to be used, will not -be re:dy
until the Spring or Summer of 1067, The program which will computc
ressuremcents of KH-7 photogrupiy #ill not be ready for a monti or so
eitter. When the PI re.lizes that the only photography he cun
pessure on=line is the older KH-4 materiul {provided ihe ephemeral
duta hus been losded iun She computer) and tlhen he is shown the scme
st complex controls for the egquipment 2nd is told "IF you wunh to
use this, Joe will show you the ropes..”, tien it is no wonder tie
' FI will be discouraged und reveri to using o reticle and siide rule
' for precise” measuring. With tle proper computer programs aveilable
and wdith the proper trudning progranm, ihe measuring light 4.ble could
be un extremely useful tocl, Since thic device would be 4o
4nd chespest picce of on-line messuring enuipment, it nipgi
wvallable to cuch PI 1P the effecti eneus justified tie cost.
keeping with current Cenber policy, thls pllot project should be
undertuken. It should be noted, Lowever, 4hat the develomaent cosis
of the pilot station could reacii [ |and that unlesa the operationcl
components of RPIC agree cr are directed to eooperate fTully with
the teubing, there 15 no polnt in proceeding with this progrom.
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